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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 07/27/2009 has been entered. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the feature of "a microlens" recited in 
claims 19 and 23 must be shown or the feature(s) canceled from the claim(s). No new matter 
should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
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renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 112 

3. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

4. Claim 16, 17, 20 and 21 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one skilled in the 
relevant art that the inventor(s), at the time the application was filed, had possession of the 
claimed invention. Claims 16 and 20 recite the limitation "a first output interconnect formed as a 
first-level metal interconnect; and a second output interconnect formed as a second-level metal 
interconnect" in the last three lines of the claims 16 and 20, which lacks the support the original 
presentation. The only elements which is related to the first and second output interconnects is 
the output interconnect 211 (Fig. 3, paragraph [0057-0058]) and there is no discourse in the 
original presentation stating that the output interconnect 21 1 is formed as a first-level metal 
interconnect or a second-level metal interconnect. Claims 17 and 21 are rejected because they 
depend on the rejected claims 16 and 20. 
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5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. Claim 8-13, 15-23 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

7. Claim 8 recites the limitation "the upper left corner" in the 13 th line of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

8. Claim 8 recites the limitation "the plane" in the 13 th line of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

9. Claim 15 recites the limitation "the longest edge" in the last line of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

10. Claim 15 recites the limitation "the longest edge of each of the first transfer transistor and 
the amplifier transistor." in the last line of the claim. This limitation is ambiguous due to the 
lack of definitions of the first transfer transistor and the amplifier transistor. The first transfer 
transistor and the amplifier transistor of the instant application are MOS transistors which 
generally include at least the source region, the drain region, the gate electrode, and the channel 
region. In a more complicated structure, one element of the MOS transistors might be shared by 
other distinct element which makes defining the boundary of MOS transistors a necessity to 
avoid the ambiguity. For example, the photodiode of the instant application can be considered as 
a part of the transfer transistor because it is the source/drain of the transfer transistor, while the 
photodiode can also be considered not a part of the transfer transistor due to its function as an 
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image sensor. The ambiguity caused by the lack of definitions of the transfer transistor and the 
amplifier transistor renders the limitation indefinite. 

1 1 . Claims 19 and 23 recite the limitation "the photodiode" in the last line of claims 19 and 
23. It is unclear the limitation refers to the first photodiode or the second photodiode recited in 
claims 8 and 15. 

12. Claims 9-13, 16-18, and 20-23 are rejected because they depend on the rejected claims 8 
and 15. 

Claim Rejections - 35 USC §102 

13. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or ;i foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

14. Claims 8-13 and 15 are rejected under 35 U.S.C. 102(b) as being anticipated by Guidash 
(US 6,657,665 Bl) as can be understood since claims 8-13 and 15-23 have been rejected under 
35 U.S.C. 112. 

15. Regarding claim 8, Guidash teaches a solid-state imaging apparatus (image sensor; 
Abstract) comprising: a substrate (semiconductor substrate; Abstract); a first pixel (pixel 50 of 
column 1 and row B; Fig. 6, col. 5 line 26) formed on the substrate (Abstract) including a first 
photodiode (52 in the first pixel; Fig. 6, col. 5 line 26), a first transfer transistor (the transistor 
formed with the transfer gate 23 in the first pixel; Fig. 6, col. 5 line 58) and a first floating 
diffusion (46 in the first pixel; Fig. 6, col. 5 line 21); a second pixel (pixel 50 of column 1 and 
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row C; Fig. 6, col. 5 line 26) formed on the substrate (Abstract) adjacent to the first pixel (50 of 
column 1 and row B) including a second photodiode (52 in the second pixel; Fig. 6, col. 5 line 
26), a second transfer transistor (the transistor formed with the transfer gate 23 in the second 
pixel; Fig. 6, col. 5 line 58) and a second floating diffusion (46 in the second pixel; Fig. 6, col. 5 
line 21); a reset transistor (14; Fig. 6, col. 5 line 19) formed on the substrate (Abstract); and an 
amplifier transistor (source follower input signal transistor 21; Fig. 6, col. 5 lines 19-20) formed 
on the substrate (abstract), wherein a gate electrode (22; Fig. 6, col. 5 line 24) of the amplifier 
transistor (21) is connected to the first floating diffusion (46 in the first pixel; see Fig. 6 and col. 
5, lines 21-24) and the second floating diffusion (46 in the second pixel; see Fig. 6 and col. 5, 
lines 21-24), a source (16; Fig. 6, col. 5 line 23) of the reset transistor (14) is connected to the 
first floating diffusion (46 in the first pixel; see Fig. 6 and col. 5, lines 21-24) and the source (16) 
of the reset transistor (14) is connected to the second floating diffusion (46 in the second pixel; 
see Fig. 6 and col. 5, lines 21-24), and using the upper left comer with respect to the plane of the 
substrate (i.e. the plane of the paper of Fig. 6 which corresponds to the upper plane of the 
substrate shown in Fig. 1) of each of the first pixel (50 of column 1 and row B) and the second 
pixel (50 of column 1 and row C) as a reference point, the first photodiode (52 in the first pixel) 
and second photodiode (52 in the second pixel) are substantially equal in shape (see Fig. 6) and 
intra-pixel location (the photodiode 52 location with respect to the upper left corner of pixel 50; 
see Fig. 6), and the first floating diffusion (46 in the first pixel) and second floating diffusion (46 
in the second pixel) are substantially equal in size (see Fig. 6) and intra-pixel location (the 
floating diffusion 46 location with respect to the upper left corner of pixel 50; see Fig. 6). 
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16. Regarding claim 9, Guidash also teaches the solid-state imaging apparatus of claim 8, 
further comprising: a power supply interconnect (VDD contact in Fig. 6, i.e. voltage supply 8 in 
Fig. 4; Fig. 6, col. 3 line 60); and an output interconnect (the source/drain contact of the row 
select gate transistor 30 with a row select gate (RSG) 31; Fig. 6, col. 3 line 62), wherein the 
power supply interconnect (8 or VDD contact) is connected to a drain (the upper source/drain 
region) of the reset transistor (14; see Fig. 6) and a source (the lower source/drain) of the 
amplifier transistor (21; see Fig. 6), and the output interconnect (the source/drain contact of the 
30) is connected to a drain (the upper source/drain region) of the amplifier transistor (21; they are 
electrically connected through the channel of the row select gate transistor 30, see Fig. 6). 

17. Regarding claim 10, Guidash also teaches the solid-state imaging apparatus of claim 8, 
wherein the amplifier transistor (21) is formed in the first pixel (pixel 50 of column 1 and row 
B), the reset transistor (14) is formed in the second pixel (pixel 50 of column 1 and row C, see 
Fig. 6), and a distance and direction (a distance in the horizontal direction) from the first 
photodiode (PDlb in Fig. 6) to the amplifier transistor (21; the distance between the right end of 
PDlb and the right end of the gate of 21) are substantially equal to a distance and direction (a 
distance in the horizontal direction) from the second photodiode (PDlc in Fig. 6) to the reset 
transistor (14; the distance between the right end of PDlc and the right end of the gate of 14). 

18. Regarding claim 11, Guidash also teaches the solid-state imaging apparatus of claim 8, 
wherein a shape and size of the first pixel (pixel 50 of column 1 and row B) are substantially 
equal to a shape and size as that of the second pixel (pixel 50 of column 1 and row C; see Fig. 6). 

19. Regarding claim 12, Guidash also teaches the solid-state imaging apparatus of claim 8, 
wherein the solid-state imaging apparatus (Fig. 6) comprises a plurality of units (the unit of two 
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pixels 50s of column 1 and rows B and C shown in Fig. 6), and each of the units includes only 
the first pixel (50 of column 1 and row B), the second pixel (50 of column 1 and row C), the 
reset transistor (14) and the amplifier transistor (21). 

20. Regarding claim 13, Guidash also teaches the solid-state imaging apparatus of claim 8, 
wherein the amplifier transistor (21) and the reset transistor (14) are formed in the second pixel 
(pixel 50 of column 1 and row C; a portion of 21 and 14 are in the second pixel) and a drain (the 
upper source/drain region) of the reset transistor (14) is a source (the lower source/drain region) 
of the amplifier transistor (21; 21 and 14 share one source/drain region). 

21. Regarding claim 15, Guidash also teaches a solid-state imaging apparatus (image sensor; 
Abstract) comprising: a substrate (semiconductor substrate; Abstract); a first pixel (pixel 40 of 
column 1 and row A; Fig. 5, col. 4 line 31) formed on the substrate (Abstract) including a first 
photodiode (42 in the first pixel; Fig. 5, col. 4 line 33), a first transfer transistor (the transistor 
formed with the transfer gate 43 in the first pixel; Fig. 5, col. 4 line 34) and a first floating 
diffusion (45 in the first pixel; Fig. 5, col. 4 lines 34-35); a second pixel (pixel 40 of column 1 
and row B; Fig. 5, col. 4 line 3 1) formed on the substrate (Abstract) adjacent to the first pixel (40 
of column 1 and row B) including a second photodiode (42 in the second pixel; Fig. 5, col. 4 line 
33), a second transfer transistor (the transistor formed with the transfer gate 43 in the second 
pixel; Fig. 5, col. 4 line 34) and a second floating diffusion (45 in the second pixel; Fig. 5, col. 4 
lines 34-35); a reset transistor (14; Fig. 5, col. 4 line 35) formed on the substrate (Abstract); and 
an amplifier transistor (source follower input signal transistor 21; Fig. 5, col. 4 line 38) formed 
on the substrate (abstract), wherein a gate electrode of the amplifier transistor (the gate of 21) is 
connected to the first floating diffusion (45 in the first pixel; see Fig. 5 and col. 4 lines 45-48) 
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and the second floating diffusion (45 in the second pixel; see Fig. 5 and col. 4 lines 45-48), a 
source (16; Fig. 5, col. 4 lines 50-53) of the reset transistor (14) is connected to the first floating 
diffusion (45 in the first pixel; Fig. 5, col. 4 lines 50-53) and the source (16) of the reset 
transistor (14) is connected to the second floating diffusion (45 in the second pixel; Fig. 5, col. 4 
lines 50-53), and the first transfer transistor (the transistor formed with the transfer gate 43 in the 
first pixel) and the amplifier transistor (21) are formed parallel to each other with respect to the 
longest edge (the longest vertical oriented edge of the gate in Fig. 5) of each of the first transfer 
transistor (the transistor formed with the transfer gate 43 in the first pixel) and the amplifier 
transistor (21; see Fig. 5, both longest edges of the gates TGI a and SIG are parallel to each 
other). 

Claim Rejections - 35 USC §103 

22. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

23. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3 . Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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24. Claims 16-18 and 20-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Guidash as applied to claims 8 and 15 above, and further in view of Toyoda et al. (US 
2004/0147068 Al) as can be understood since claims 8-13 and 15-23 have been rejected under 
35 U.S.C. 112. 

Guidash also teaches, regarding to claims 16-17 and 20-21, a first output interconnect 
(conductive interconnect layers 55 or 44; Figs. 5 and 6, col. 4 line 48 and col. 5 line 65) and a 
second output interconnect (VDD contact or voltage supply 8; Figs. 5 and 6, col. 3 line 60 and 
col. 4 lines 37), and regarding to claims 18 and 22, a power supply contact (VDD contact or 
voltage supply 8; Figs. 5 and 6, col. 3 line 60 and col. 4 lines 37); and an output contact (the 
source/drain contact of the row select gate transistor 30 with a row select gate (RSG) 31; Figs. 5 
and 6, col. 3 line 62 and col. 4 lines 38-39). 

Guidash does not teach, regarding to claims 16 and 20, a first output interconnect formed 
as a first-level metal interconnect; and a second output interconnect formed as a second-level 
metal interconnect, regarding to claims 17 and 21, the first output interconnect and the second 
output interconnect are aluminum interconnects, and regarding to claims 18 and 22, a power 
supply contact is a tungsten plug; and an output contact is a tungsten plug. 

In the same field of endeavor of CMOS imager, Toyoda et al. teach a first interconnect 
(contact plug 18 in contact hole 7 and first layer aluminum film 19; paragraph [0027, 0028]) 
formed as a first-level metal interconnect (i.e. the lowest contact and metal levels); and a second 
interconnect (contact plug 18 in contact hole 17 and second layer aluminum film 20; paragraph 
[0029]) formed as a second-level metal interconnect (i.e. the second lowest contact and metal 
levels), regarding to claims 17 and 21, the first interconnect (7 and 19) and the second 
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interconnect (17 and 20) are aluminum interconnects (19 and 20 are aluminum films; paragraph 
[0029]), and regarding to claims 18 and 22, contacts (tungsten plugs 18 in contact holes 7; Fig. 
1, paragraph [0028]) are tungsten plugs (paragraph [0028]). 

Toyoda et al. also teach that the aluminum interconnects and tungsten plugs are for 
connecting terminals of the devices (paragraph [0028-0029]) 

It would have been obvious to one of ordinary skill in the art at the time of invention was 
made to combine the inventions of Guidash and Toyoda et al. and use the first and second 
interconnects as either the first output interconnect or the second output interconnect, and 
tungsten plugs as the power supply contact and the output contact taught by Toyoda et al., 
because the aluminum interconnects and tungsten plugs are for connecting terminals of the 
devices as taught by Toyoda et al. (paragraph [0028-0029]). Using the first-level metal 
interconnect as the first output interconnect and the second-level metal interconnect as the 
second output interconnect is a design choice. 

25. Claims 19 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Guidash as applied to claims 8 and 15 above, and further in view of Abramovich (US 
2001/0010952 Al) as can be understood since claims 8-13 and 15-23 have been rejected under 
35 U.S.C. 112. 

Guidash also teaches, regarding to claims 19 and 23, the photodiode (52 and 42). 
Guidash does not teach, regarding to claims 19 and 23, a microlens formed opposed to 
the photodiode. 

In the same field of endeavor of CMOS imager, Abramovich teaches a microlens (145; 
Fig. 2, paragraph [0022]) formed opposed to the photodiode (114; Fig. 2, paragraph [0022]). 
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Abramovich also teach that the microlens can focus light beams onto the photodiode 
(paragraph [0022]). 

It would have been obvious to one of ordinary skill in the art at the time of invention was 
made to combine the inventions of Guidash and Abramovich and use the microlens taught by 
Abramovich, because the microlens can focus light beams onto the photodiode as taught by 
Abramovich (paragraph [0022]). 

Response to Arguments 

26. Applicant's amendments, filed 07/27/2009, overcome the rejections to claims 8-13 under 
35 U.S.C. 1 12. The rejections to claims 8-13 under 35 U.S.C. 1 12 have been withdrawn. 

27. Applicant's arguments with respect to claims 8-13 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsin-Yi (Steven) Hsieh whose telephone number is 571-270- 
3043. The examiner can normally be reached on Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne A. Gurley can be reached on 571-272-1670. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Lynne A. Gurley/ 

Supervisory Patent Examiner, Art Unit 
2811 

/H. H./ 

Examiner, Art Unit 2811 
9/29/2009 



